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INTRODUCTION
From north to south,Kenyaextendsoverabout10°latitudewhilethecoastlinehasa latitudinal
extentof about a third of this-from aboutlatitude1°4OHS.to about4°41HS.Further,ascompared
with thecoastsof Norwayor thewestof Scotlandthecoastlineof Kenya is relativelylittle indented.
Where the coastlineis broken or where therearedeepinlets, theseare in thenatureof creeks
flankedby mangrovewhicharecharacteristicespeciallyof theextremenorthandsouthof thisregion.
The total coastalareaof Kenyais relativelysmall. While the land surfaceof Kenyaextendswell
northof theequator,thecoastlineliesentirelyto thesouthof it. (Fig. 1).
The algalfloraof theKenyacoastis a rich oneandmuchwork will beinvolvedin collectingand
"identifyingall thespeciesthatoccuron thesecoasts.A numberof newspeciescanalsobeexpected-
twonewTurbinariashavealreadybeendescribed(Taylor,1966).The speciesnamedin thispaperand
includedin the two listsso far published(Isaac,1967,1968)by no meansexhausttheroll call of
species.The numberof smallepiphyticspeciesis likelyto beappreciable.
* Note the authoritiesfor theLatin namesof the Algae can be found in the two Lists, Marine
Botany of the Kenya CoastI and First List of Kenya Marine Algae, J. E. Afr. Nat. Hist.Soc.
26:7 5 and on p. 1 of this number.
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Fig. 1
KenyaCoastlineindicatinglocalitiesreferredtoandwherecollectionshavebeenmade.
Theareasbetweenthehatcheddoublelinesandtheshoresandtheadjacentislands
haveextensivemangroveforests.
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TheTropicalwatersof theWesternIndianOcean
The simplifiedgeneralaccountgivenbelowand in the following two sectionsis basedon the
relevantpartsof the "Africa Pilot" (1954),Newell'smonograph(1957)and a popularaccountin
relationto FisheriesbyMorgans(I 959b).
Thestratificationof theWesternIndianOceanwatersisdiagramaticallysummarisedby Newell in
Fig. 4 of hismonograph.This figureindicatesthefollowinglayersoff theKenyacoast:
(a) Tropical surfacewater:high temperature,highsalinity,oxygensaturated.
(b) Arabian Seawater:highsalinity,low oxygen.
(c) AntarcticIntermediatewater:low salinity,highoxygen.
(d) North Indian Deepwater:a Red Seaoutflowof highsalinityandlow oxygen.
In hissimplifiedaccountMorgansreferstoa surfacewaterlayeroverlyingArabianSeawater.
Newell'saccountis basedon resultsobtainedin CruisesNo. 43toNo. 66of M.F.R.V. Research
andcruiseNo. 67carriedoutby M.Y. Tchita in 1952,1953and 1954as well as on relevantresults
obtainedduringpreviousExpeditionsandespeciallythe Valdivia,Daonaand John Murray Expedi.
tionsof 1898-9,1928-30and 1933-4respectively.The area with which Newell was concerned
extendedfromthesouthernborderof Tanzaniato thenorthernborderof Kenyaandfora distanceof.
thirtymilesouttoseafromtheshoreandincludingtheislandsof Mafia,Latham,ZanzibarandPemba.
Thecontinentalshelfis for themostpartverynarrowoff theEastAfricancoast,usuallyextending
only two to fivemilesoffshore.The stratificationindicatedaboveextendsup to the fringingreefs.
Thereisno evidenceof a mixingofwatermassesdueto upwellingor downwellingalthoughthelower
limit of theupperlayeris markedby a relativelyrapidtemperaturechangewithina relativelyshort
verticaldistance,i.e.,a thermocline.The depthat whichthisthermoclineoccurs,however,undergoes
changes.
Thewatermovingoverthereefsisthatof thesurfaceor upperlayerof theadjacentseaunaffected,
asmentionedaboveby upwelling.The thermoclineapparentlyneverreachesthereefs.Thus thesea
temperaturesof theupperlayerallowof thedevelopmentof coralreefsalongthewholeof theKenya
coast.
TheEastAfricanCoastalCurrent
The westwardmovingSouthEquatorialCurrentof theSouthernHemispherereachestheAfrican
coastat aboutCapeDelgado,about liaS. latitude.Here arisethesouthwardflowingMozambique
Currentand thenorthwardflowingEast African CoastalCurrent.We areconcernedonly with the
latterwhichgovernsconditionsin theupperstratumof thesea.(Fig. 2and3).
Thlf northwardextentof theEast African CoastalCurrentvarieswith thetwo major monsoon
seasonsto whichthecoastis subjectbut it flowsconstantlynorthwardsfrom thesouthernboundary
of Tanzaniato at leastMalindi. During thesouth-eastmonsoonperiodit continuesnorthwardsto
CapeGuardafui(Horn of Africa). In broadterms,anddisregardingannualvariationsandtransition
phases,thisextendsfromApril to October/November.During theperiodof thenorth-eastmonsoons
fromaboutNovemberto March,however,thenorthwardextentof theEastAfrican CoastalCurrent
is morerestricted.In this seasonit meetsthe southwardflowingwatersof theSomalilandcoast.
Thesetwo streamsof waterturn eastwardsand join to form the EquatorialCounterCurrent. In
weaknorth-eastmonsoonsthetwostreamsmeetandturneast,northof Lamu.Newellstatesthatthis
maytakeplaceasfarnorthastheequatoror ataboutI°S. latitude.In strongnorth-eastmonsoonson
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IndianOceanin theSouthernSummershowingdirectionof OceanCurrents(after
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Fig. 3
IndianOceanin the SouthernWintershowingdirectionof OceanCurrents(after
Newell).
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theotherhand,themeetingof north andsouthflowingwatersis muchfurthersouthandmayocca-
sionallybeasfar southasMalindi. (Fig. 2 and3).
The verticalthicknessof theEast African Coastal Current is greatesttowardsthe end of the
south-eastmonsoonwhenit reachesa depthof 60-70fathoms.During the north-eastmonsoonthe
verticalthicknessis minimalextendingat adepthof 30to 50fathoms.
The monsoonsaffectnot onlythenorthwardextentandspeedof theEastAfricanCoastalCurrent
but also thesalinityof thewaters.During thesouth-eastmonsoontheshiftingof oceancurrents
bringsPacificwaterof high salinityinto theSouthEquatorialCurrentwhile duringthenorth-east
monsoonthe South EquatorialCurrentdrawswaterof low salinityfrom the Malay Archipelago
region.Thesechangesin turn resultin correspondinghigherandlowersalinitiesof theEast African
CoastalCurrentwaters.A furtherfactorin relationto salinityis the incidenceof rainfall,especially
theheavyrainsof March to May. From April to June theoutflowfrom thefiveprincipalriversis
at its maximum.Prevailingconditions,however,resultin thebrackishoutflowof riversbeingkept
mostlyinshorebut accordingto Morgansrainandriverspatereducesalinityonlya fraction.
On thebasisof Newell'sfiguressurfacewatersvaryfromabouta minumumof 34.5to a maximum
of 35.4salinity.As far as theplantsof the intertidalregionand shallowwaterareconcerned,this
variationrangeis not likelyto be significant.Local inshoresalinityvariationsdueto brackishwater
springsflowingon to theshore,or to the immediateproximityof a largerivermay,however,have
significanteffects.Suchsituationsfavourluxuriantgrowthsof Enteromorphand,nearfreshwater
outflows,localgrowthsof Grateloupiafilicinandsometimesofthe ubiquitousCentrocerasc1avulatum
maybefound.
The surfacesealayerthroughouttheyearhasa high oxygencontent,almostat saturation.The
oxygencontent,on theotherhand,usuallybeginsto decreasebeforethethermoclineisreached.
SeaTemperatures
Only limitedtemperaturedataareavailablefor theregion:mostof thedatawererecordedin 1953
and 1954.Theavailablerecordsareof surfacetemperaturesof coastalwaters.No recordsareto hand
of inshoretemperatures.Coastalsurfacewatersgivethegeneralorderof temperaturebut theactual
temperaturesof inshorewaterswill varyappreciablydependingon local variationsin depth,inflow
of freshwaterandthedegreeof imprisonmentof smallbodiesof watercut off to a greateror lesser
extentfrom theinflow of waterfrom adjacentareas.On a micro-habitatscale,a walk acrossa reef
at low waterwill demonstrateappreciabletemperaturedifferencesbetweenskinsof quietwaterovera
substratum;waterofsmall andlarge,deepandshallowpools; deepgulfsof watercuttingacrossthe
reef;andtheseawardedgeof a reefwherewateris constantlywashingin and outfrom theopensea.
The averagemonthlytemperaturesof surfacewatersfor thewholeEastAfrican Coastrangefrom
24.8°C.to 29.1°C.,the lowestand highestsingletemperaturerecordsbeing24.3°C.and 29.7°C.
respectively.A South-Northsequenceof temperatureswould havebeenof interest.An indication
is givenby four bathy-thermographtracings,twofor Lamu in theNorth andoneeachfor Kilwa and
Mtwarain theSouth.Theseindicatesomewhatlowertemperaturesat Lamu thanat thetwosouthern
stations.
The highestaveragemonthlytemperaturewasrecordedfor March and lowestfor September
and in betweentherewasa gradientof decreasingtemperatures.After September,averagemonthly
temperaturesroseagain.This gradientis correlatedwith themonsoons.As thesouth-eastmonsoon
develops,thesurfacewaterbecomescooler.Thenorth-eastmonsoonperiodis generallyoneof gentle
winds and as a consequencethe East African Coastalcurrentfrom Decemberto April becomes
layered,a surfaceskin 10-40ft. deepof sun-warmedwatersfloatingon colderwaterbelow.It is this
uppermostlayerwhichattainedtheMarch monthlyaverageof 29.1DC.recordedin 1953.
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Effectsof watermovementsalongEastAfricanCoastsonthedistributionof plantsandanimals
To whatextentthesewatermovementsaffecttheplantsandanimalsof theintertidalregionand
shallowwatersfutureinvestigationswill show.Thereare,however,indicationsthatthedistributionof
algaeandmarineangiospermsalongtheKenya coastis affectedto someextent.
Morgans(1959a. &b.) suggeststhatthecurrentflowingsouthwardsalongtheSomalilandcoast
mightaccountfor a speciesofrock cod (Serranidae)beingcaughtin fair numbersoff Lamu but not
furthersouth.Accordingto Morgansthisis probablythesamefishwhichis trawledin greatnumbers
just southof India; in whichcase,it wouldextendacrossthenorthernIndianOceananddown the
African coast to Lamu.
It mayalsobeof significancethata plantof ScinaiaindicaBoergs.wascollectedcastup at Turtle
Bay,WatamuDistrict-the firstandonly plantso far collectedon theKenya coast.It wasrecorded
by Boergesenfrom thenorth-westcoastof India; dredgedup from about10metresat Dwarka and
castup at thenearbyOkha Port (Boergesen,1931).
Two newspeciesof Turbinariahavebeendescribedby Taylor,viz., T. kenyaensisand T. crateri·
formis (Taylor, 1966).Theyarecommonon thereefof theSouthKenya coast.Fertilespecimensof
thesespecieshavebeencollectedin theTurtle Bayareaof theWatamuregion.A fewstunted,non·
fertileplantsof T.kenyaensiswerealsofoundinearlyDecember1967ontheSilversandsreef(Malindi).
Herethiscontrastedwiththeabundanceof largefertileT. murrayananearthereefedgeandof fertile
T. conoidesin quietwaterfurtherbackfrom thesea.Fertileplantsof T. kenyaensishaveoftenbeen
collectedin Decemberon thereefat Diani. Neitherof Taylor'snewspecieshavebeenfoundin the
Lamuregionalthoughmorediligentsearchmightrevealthemasrarespeciesor of verylocal occur·
rence.It is clear,however,thatT. kenyaensisandT. crateriformisareessentiallyspeciesof theSouth
Kenya coast.This view is confirmedby informationreceivedin correspondencewith Dr. Jaasund.
Accordingto him T. kenyaensisis plentifulin theDar esSalaamareaalthoughin thatregionit shows
a markedseasonalfluctuation.On theSouthKenyacoastmoderatelylargeto largefertilespecimens
havebeencollectedin March, April, June, August and December.Dr. Jaasundhasnot found T.
crateriformisin theDar esSalaamarea.
Chamaedorisauriculatawascollectedbyusata numberof placesin theLamu regionandGerloff
(1960)recordsC. delphiniifromlocalitiesin thenorthernLamuArchipelago.We foundC. auriculata
in greatabundanceat Mambruibutnowhereelsesouthof theLamuregionalthoughmoreintensive
collectingmay revealits presenceelsewhere.The Mambrui plantswereof smallersizethan those
collectedfurthernorth. C. auriculataoccurson the shoresof Dwarka on the north-westcoastof
India (Boergesen,1933).C. delphiniigrowson the eastcoastof South Africa and northwardsto
Inhaca Island and Xai-Xai in Mozambique(Isaac, 1956,1957b);it has also beenrecordedfrom
Mauritius and Madagascar(Boergesen,1940).Possiblysomewhathigherseatemperatureson the
southKenyacoastarelessfavourableto thisspecies.
Among thespeciesof Ulva growingon theKenya coastaretwo reticulateforms,includingU.
reticulata.Thesehavebeencollectedbyus in abundanceon theKenyacoastasfarnorthasMalindi.
In placeson theouterreeftheyareveryabundant.We havenot foundreticulateUlvaonthenorthern
Kenya coast.It is clear that the reticulateUlvas are essentiallyspeciesof thesouthKenya coast
extendingto thecoastof Tanzaniasinceacoarseform of U. reticulatawasobservedto beveryplenti-
ful aroundMafia Island.
Lastly,thecaseofZosteracapensiscan becited.This marineAngiospermismuchmoreabundant
onthenorthKenyacoastthanfurthersouthalthoughthereisno dearthof equally favourablehabitats
for it furthersouth.
It is expectedthatfurtheranalysisof recordsfor correspondinghabitatswill resultin a number
of additionstothelistof specieshowingamorecharacteristicnorthor southKenyadistribution.
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Tides
On theKenya coasttherearetwo tidecyclesfor everyperiodof somewhatover24hours.Except
for limitedperiodsin theyear,however,the levelsof high and low waterof eachsuccessivetide
differ appreciablyfrom thecorrespondingtidebeforeand thetidefollowing.The tidescan thusbe
designatedasmixedtides(Bauer,1933).This will presenta contrastto thosefamiliaronly with the
semi-diurnaltidesaroundBritishcoastsbut will be familiarto thoseacquaintedwith Australianor
WestNorth Americanshores.The markeddifferenceswhichmayoccur in successivetidesis illus-
tratedin Figs.4and5.
Whetherthelowestspringtidesoccurduringwarmerdaylighthoursor duringthecoolerhoursof
darknessis a matterof extremeimportanceto biologistsstudyingthebiotaof theintertidalareaand
of theshallowseasbeyond.Regardbeingtakenonly of tideswhichareno higherat low waterthan
1.5ft. abovedatum,the timesof low waterof springtidesusuallyoccur between09.30hrs. and
13hrs.duringdaylightandbetween21 hrs. and01.30hrs. duringhoursof darkness.For theyears
1965,1966and 1967takingthelowestlevelfor daylightanddarknessof eachtidecycleirrespective
of heightin relationto datum,theearliesttimeof low tideduringdaylightwas 10.07hrs. and the
latest12.23hrs.,theusualtimerangefor lowesttidesbeing10.30to 12.30hrs.Thecorrespondingtimes
for hoursof darknesswere21.51hrs., and23.58hrs. andthe rangeduringwhichmostlow waters
occurredwasfrom20.15hrs.to 0.15hrs.
An analysisof thetidetablespublishedby theEastAfricanRailwaysandHarboursindicatesthat
whetherthebestworkingtidesareduringdaylighthoursor at night,runsmoreor lessparallelwith
themonsoons.Apart fromsomedifferencesfromyearto yearthegeneralpictureis asfollows.From
Octoberto mid-Marchthelowesttidesareduringdaylighthours.Ascomparedwiththecorresponding
nighttides,thedaylightlow watersarelowerby0.3-1ft. andmostlylowerbymorethan0.5ft. From
May to Augustinclusive,thelowesttidesareduringhoursof darknessandthesetidesarelowerthan
thecorrespondingdaylightlow watersby 0.3-0.9ft. and areusually0.5 ft. or morelower.During
thesecondhalf of March, thefirsthalf of April andthewholeof Septemberthedifferencesin level
betweenthe correspondingdaytimeand night low watersare smallor virtuallynon-existent.For
1965,1966and 1967thedifferencesat thesetimesdo not exceed0.3ft. andfor morethanhalf of the
correspondingpairsoftidesthedifferenceis0.1ft.or less.
The standardport for Kenya is Kilindini and thelevelof theseais expressedas feetaboveor
belowdatum.Themaximumtidalrangedoesnotusuallyexceedabout12.5feetbutmaysometimesbe
over13ft.
At anypointonthecoasttherewill of, course,bedeviationsfromthedataworkedoutforKilindini,
deviationsboth in regardto time(e.g.Malindi+5 minutes;Lamu+40 minutes)andto levels.Nor
should it be overlookedthat publishedtidal levelsare levelscalculatedon expectation.Unusual
windscanhaveconsiderablemodifyingeffects.
Seasonalchangesin marinefloraandvegetation
Detailedstudiesareneededon thechangesin the intertidalvegetationthroughouttheyearin a
diversityof localitiesbeforeanygeneralpictureof seasonalchangescanbe given.The observations
wehavemade,however,indicatethatthedensityof vegetationandvarietyof speciesis leasttowards
theendof theOctobertomid-Marchnorth-eastmonsoonperiod.This periodof relativepovertyis the
timeof'yearwhenthelowestSpringtidesareduringdaylighthoursandwhenair temperaturesare
high.By contrast,duringthetimeof yearwhenthelowestSpringtidesareat nightand thedaytem-
peraturesarelower,theinter-tidalvegetationandvarietyof speciesis at its optimum.This emerged
clearlywhenwecomparedconditionson partsof theManda Islandcoastin July 1965andin March
1967.On the first visit therewasa densityof algalgrowthat low levelsand a richnessof species,
especiallyof Caulerpa,whereason thesecondvisittherewasa relativesparseness.Again,on thereef
B
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shelfbetweenTurtleBayandWatamutherewasa similarcontrastasbetweenAugust1965andApril
1967.
This differencewas also apparentin the mud-flatvegetationat Lamu. In July 1965,Halodule
uninervisH. wrightii,HalophilaovalisandH. minorwereplentifulbutin March 1967theywerealmost
absent.Zostera,on theotherhand,seemedto be unaffectedand waspresentin extensivebedson
both occasions.Again, at thenorth-eastcomerof Turtle Bay thebedsof marineangiospermswere
lessluxuriantandHaloduleuninervishadalmostdisappeared.
Littoral Habitats
Reefandmangrovearethetwochieffeaturesof tropicalshoresandtheKenyacoastconformsto
this patternsincefringingcoral reefsare almostcontinuousexceptwherereplacedby mangroves.
Theselatterareoftenextensive sp{ciallyalongdeepinletsfrom theseaasin Mida Creek,Watamu
and Mombasaand borderingrelativelynarrowchannelsbetweenislandsand betweenislandsand
themainlandin theLamuregion.Mangrovesarenotfoundwheretheseaisrough.
Whilecoralreefsandmangrovesform,asit were,thegeneralframeworkon tropicalshores,mud,
sand-mudandespeciallysandyareasareextensiveandof considerableimportance.To seawardof a
mangrovethe recedingtide often laysbareextensiveareasof sand,a sand-mudmixtureor, as at
Mokowe,softfinemud.Againon theshorebehindthereeftheremaybeextensivesandyareaswhich
stretchto a greateror lesserdegreeinto breaksanddepressionsof reefs.On sandyareasin shallow
intertidalwatersandin thesub-littoralthemostprominentplantsarethemarineangiospermspopu-
larlyknownas"seagrasses".Theyalsooccuron rockyareaswithan overlayof sand.Thesemarine
angiospermsarea characteristicfeatureof tropicalshores.
Thewhitelineof thewavesbreakingon theseawardedgeof thereefis a familiarsightoff Kenya
coasts.The distanceof thereefedgefrom theshorevariesfromplaceto place,thedistanceat some
pointsbeingconsiderablebut an inspectionof surveymapsindicatesthatfor themostpart,thereef
edgeliesabout.25to .75of amileoffshore.During lowwaterofa favourablespringtideit is possible
to walkon uncoveredor almostuncoveredreefplatformor througha greateror lesserdepthof water
to thereefedge.In placesdeeperwaterchannelscut acrosstheplatformand thus,whilecollecting
material,it is advisableto havea boatin attendance.Althoughtheplatformsurfaceasa wholeshows
a gentleslopefrom shoreto reefedge,thesurfaceisveryuneven,with partscompletelyuncovered,
partswith shallowwater,largerandsmallerpoolsandchannels.Becauseof thisgeneralcharacterof
thereefplatformit will berealised:
1.That althoughrelativelyfewplantsandanimalsremainuncoveredat low waterat theupper
levelsof theshorethereisa considerableareaavailablefor intertidalorganismsdueto thegentle
slopeof theplatformin conjunctionwiththeappreciabletidalamplitude.
2. The unevencharacterof thereefsurfacetogetherwith theexistenceof manypoolsrangingin
depthfrom littlemorethanwaterskinsto deeppoolsmakesit difficultto recognisezonesor
girdlesof algaesuchashavebeendelimitedforWestEuropeancoasts.The difficultyisenhanced
by therichnessof thefloraandthevariationfromplaceto place.
As more investigationsare carriedout on thesecoastsit shouldbecomeincreasinglyeasierto
characterisespeciesbroadlyin relationto tidal levels.The pictureis likelyto be complicatedby a
considerationof the importanceof other factorssuchas the greaterturbulenceof the watersat
and nearthe reefedge.There is practicallya continuouscoverof live coral exposedat low water
levelof springtideson theouterreefatSilversands,Malindi. Here thereis a relativepaucityof plant
growth.This illustratesthegeneralphenomenonthata dominanceof eitherplantsor animalson a
particularareaof the intertidalzoneresultsin thenearabsenceof theotheras far asmacroscopic
organismsare concerned.
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Exceptionsto theabsenceof speciesuncoveredby therecedingtideat highershorelevelsarethe
communitiesof smallalgaeon shadedrock facesandoverhangswhereold coralcliffsoccurhigh on
theshore.Someof theseplantsmayremainuncoveredfor a few daysduringneaptides.Bostrychia
binderiin generaldominatesthesecommunities.On someshorescertainspeciessuchas Pelvetia
cana/iculata(e.g. Isaac,1933,coastof Glamorgan)and Porphyracapensis(Isaac,1957a,coastof
SouthAfrica),havebeenshownto surviveconsiderablewaterlossesduringemersion.From thispoint
of viewthestudyof EastAfricanBostrychiawouldprobablyproveinteresting.
Mangroves
Thereareextensivemangroveswampsalongthecreeksandaroundislands.In thesouthatVanga,
ShiraziandGazi; in thecentralregionin theMombasaarea,especiallyTudor Creekanditsbranches,
at Mtwapa,Kilifi and Mida Creek;but themostextensivegrowthsof mangroveoccurin thenorth
on themainlandandaroundtheislandsof theLamuarchipelago.(Fig. 1).
A detailedstudyof themangroveswampshasnot beenattemptedby theauthors.This brief
accountwhichhasdrawnto a greatextenton Graham'spaper(1928),will givethecharacterof the
chiefspecies.
RlliZOPHORA MUCRONATA Lam.Mkoko (Swa.)(Plate1,A). This is thecommonestandmostimportant
economically.It canberecognisedby itsstiltrootswhicharesentdownbothfromthemainstemand
from thebranches;thosefrom thehigherbranchesmaynot growasfar as themud.The leavesare
broadlyellipticalandstronglymucronate.The embryoswhichgrowand develophangingfrom the
treearefrom40-60cm.in length.Whentheyfall into thewatertheyfloatverticallyuntil theysettle
on a suitablesubstratumandbeginto grow.
BRUGUIERA GYMNORRHIZA (L.) Lam.Muia, Mrifu (Swa.)(plate1,B). This is in somerespectsimilarto
Rhizophorabut it hasbuttress rootsnearthebaseof thetrunk and theleavesarenot mucronate.
The embryos,of thesameplummettype,areshorterandsmaller.Bruguierasendsup characteristic
"knee-like"pneumatophoresfromits rootsfor purposesof aeration.
CERIOPS TAGAL (Perr.) C. B. Robinson Mkanda (Swa.)(Plate 1, C). A small treeor shrubwhichis
buttressedat thebase,has "knee-like"pneumatophores,smallerobovateleavesandslender,ribbed
embryos.
AVICENNIA MARINA (Forsk.) Vierh. Mchu, Mtu, Mutu (Swa.)(Plate1,D). This is oftena spreading
muchbranchedtreein favourableconditionsbut may be stuntedand shrubbyin otherplaces.It
hasovateor broadlylanceolateleaves,oftengreyishon theundersurface.Theseeds,whichgerminate
on thetree,areof quitea differentcharacterfromthoseof theforegoingspecies.Thegreencotyledons
foldedroundeachotherarein theshapeof a compressedsphere,andslip outof a slit intheseedcoat
whichremainsattachedto thetree.Theplumuleandradicledevelopandtheyoungplantisestablished
assoonasit settlesin a suitableplace.Thepneumatophoresof Avicenniaareerectandresemblestout
bluntpencils.
SONNERATIA ALBA Sm. Mililane, Mpia (Swa.)(Plate 1,F). This is a small,spreadingtreewithwhite
flowerswhich havemanystamensgivinga pompomeffect.The fruits with their adheringcalyces
resemblespinningtops, hencethe SwahilinameMpia. Each fruit containsmanysmallseeds.The
pneumatophoresareconical.
LUMNITZERA RACEMOSA Willd. Kikandaa,Mnwanyana(Swa.)(PlateI,E),is a largeshrubor smalltree
withobovate,somewhatfleshyleaves,smallwhiteflowerswhichgrowin a spikeandhaveprominent
greencalyces.It has"knee-like"phenumatophores.
XYLOCARPUS GRANATUM Koen. (Syn. Carapa obovataBI.), is a small tree,much less frequent
thanthosementionedabove.It canbeeasilyrecognisedby its compoundleavesandits large,hard
football-likereddish-brownfruitsoften6 ins.or morein diameter.This treehasribbon roots which
protrudefromthemudto fulfil thesameaerationpurposesaspneumatophores.
ZOSTERACEAE.
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HERITIERA LITfORALIS Ait. usuallygrowsalongthewatermarginsof a swamp.CeriopsandAvicennia
maygrowwith it or slightlyfurtherin. In deepermudRhizophoraandBruguieraflourishandon the
landwardsideLumnitzeraand to a lesserextentAvicenniamaycoverextensiveareaswhichare only
infrequentlyinundatedby thesea.
On sandyareasin and aroundmangrovea creepingsucculent,Sesuviumportulacastrum(L.) L.,
is frequentlyfound.
MarineAngiosperms
Threefamiliesof marineangiospermsarewellrepresentedon theKenyacoast.
POTAMOGETONACEAE. CymodoceaciliataEhrenb.ex Aschers.
serrulata(R. Br.) Aschers.
" rotundataAschers.etSchweinf.
Halodule uninervis(Forsk.)Aschers.
wrightiiAschers.
Syringodiumisoeti/olium(Aschers.)Dandy.
HYDROCHARITACEAE. Halophila ovalis(R. Br.) Hook. f.
minor(Zoll.) Hartog.
balfouriiSolered.
Thalassiahemprichii(Ehrenb.)Aschers.
Enhalusacoroides(LJ) Rich. exSteud.
ZosteracapensisSetchell.
Noneof thespeciesisendemicandsomeof themhaveamostinterestingdistributionpatternin the
Indian, PacificandAtlantic oceansand,with theexceptionof Zostera,theyarenearlyall confined
to thetropics.
WhenconsideringtheKenya coastin general,by far themostprominentspeciesare Cymodocea
ciliata(Plate2.F) andThalassiahemprichii(Plate2,H). Theyarebothplentifulandarefoundin most
placeswherethesubstratumis suitable,thatis,wherethereisrockor oldcoralcoveredto agreateror
lesserdegreebysand.Theyroot firmlyon thesubstratumandcanwithstandfairlyroughwaveaction.
C. ciliatahasnotbeenfoundin shelteredcreeksawayfromtheopenseabut T. hemprichiidoessome-
timesoccurin suchplaceswhereit becomesluxuriantandmayrootata considerabledepth.
C. ciliatais atitsmaximumdevelopmentbothin densityof plantsandsizeof individualsin deeper
watereitherwithin thereefor beyondit, whereit is neveremersed.It is commonin a morestunted
form in pools andchannelshighon theshorewhereat low waterspringsit is oftenat or nearthe
surfaceof thewaterwiththeleavesshowingbutalwayswet.
T. hemprichiiis abundantatvaryingdepthsbetweentheshoreandthereefandonflatareason the
landwardsideof thereef.In andaroundpoolscloseinshoreit is moreluxuriantthanon flat areas
whereit is uncoveredat low waterspringsandoftenshowsa markeddegreeof burningafterexcep-
tionallylow tides.It frequentlyformsa denseanddominantmatwhichgivesshelterto manysmall
animalsandalgaesuchasHalimedaopuntia(Plate5,B).
Haloduleuninervis(Plate2,C) andH. wrightii(plate2,B) arebothcommonandwidespreadbut
sincetheyaresmallerplants coveringlessextensiveareastheyarelessconspicuous.Higheston the
shoreis H. wrightiifrequentlyin associationwith HalophilaovalisandH. minor(Plate2,L andK).
Halodule wrightii has narrow grasslikeleavesand is able to withstandconsiderableperiods of
emersion.It extendsin a moreluxuriantforminto poolsin theupperintertidalareabuthasnotbeen
foundin deeperwater.H. uninervishassomewhatbroaderleavesand is morefrequentlyfound in
pools and shallowshelteredwaterwhere,if uncoveredby the tide, it is usuallywet. In deeper
waterin creeksthisplantmayhavebranching,almostwoody,uprightstemsandtoughersomewhat
narrowerleaves.
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Plate 1
A. RhizophoramucronataLam. 1. leaf x t;2.flowerandbud xl; 3.flowerxl;
4.embryox t;stiltroots(diagrammatic).
B. Bruguieragymnorrhiza.(L.) Lam. 1. leaf X t;2. flower X -!-; 3. longitudina
sectionof flower X -!-; 4. embryox t;5. buttressroots (diagrammatic);6.
pneumatophores(diagrammatic).
C. Ceriopstagal(Perr.)C. B. Robinson.1.leaf x t;2,3.flowerx I; 4.embryox t;
5.pneumatophores(diagrammatic).
D. A vicenniamarina.(Forsk.)Vierh.1.leafx -!-; 2,3.flowerx 2;4.youngfruit x -!-;
5.embryox -!-; 6.pneumatophores(diagrammatic).
E. Lumnitzeraracemosa.Willd. 1.leaf x -!-; 2, 3. flowerx 2; 4. youngfruit xl;
pneumatophores(diagrammatic).
F. Sonneratiaalba. Sm.1.leaf x -!-; 2. flowerx -!-; 3.youngfruitx -!-; 4.pneuma-
tophores(diagrammatic).
A. Zosteracapensisxl; 1.leaftip x 2;
B. Halodulewrightii xl; 1,2.leaftipvaria-
tionsx 4;
C. H. uninervisx t;1,2,3.leaftipvariations
x 2;
D. SyringodiumisoetifoliumX t;
E. Cymodocea rotundatat,youngleaf tip
slightlytoothedxl; 2. matureleaf tip
withentiremarginxl;
oIo
2
2
B
D~
Plate 2
F. C. ciliata x t; 1. youngleaftip xl;
2.matureleaftip xl;
G. C.serrulatax t;1,leaftip xl;
H. ThalassiahemprichiiX t; 1. youngleaf
tip x 1;
J. Enhalusacoroidesx t;youngleaftip xl;
K. Halophilaminorxl;
L. H.ovalis x t;
M. H. balfouriix t.
del.F.M. 1.
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In most placesalong the coast Cymodoceaserrulata(Plate2,G), C. rotundata(plate2,E)and
Syringodiumisoetifolium(Plate 2,D) are present,growing in andaroundpoolsandsometimesin
bedsin shelteredbays.
A third speciesof Halophila,namelyH. balfourii(plate2,M), is foundin poolsanddeeperwater
whereit is neveruncovered.This is muchlessabundantthananyof theafore-mentionedspecies.
The rarestof themarineangiospermson thesecoastsis Enhalusacoroides(Plate2,J) so far only
recordedfromtheLamuregionandMida Creekwhereit growsin deepwaterawayfromtheopensea.
However,a bed of stuntedplantswas seenexposedon an old coral platformon Pate Island.E.
acoroldeshas long toughstrap-shapedleavesand a stout rhizomecoveredby thestiffbristle-like
basesof old leafmargins.Therhizomeiseatenby thepeopleatLamu andis knowasMtimbi.
Zosteracapensis(Plate2,A) hasbeenfound only in a few isolatedlocalitiesand,sincethegenus
usuallyoccursonlyin coldor cooltemperateregions,it is surprisingthatit shouldgrowatall onthese
shores.
Bothleavesandstemsof manyof themarineangiospermsarefrequentlycoatedwitha widevariety
of bothepiphyticalgaeandsmallmarineanimals.
Algaeof sandyandmuddyareas
The sandyandmuddyareasdo not havean extensivealgalflora althoughlocally,certainspecies
maybecommon.Thus in thesoftmudat Mokowe, Avrainvilleaspp.andespeciallyA. amadelphaf
submersais common.In this areain July 1965thereweredensegrowthsof Caulerpaspp. Large
plantsof C. scalpelliformiswerecommonandnumbersof plantsweregrowingtogether;C. sertulario-
ideswasalmostascommonandplantsof C. racemosa(plate5,G) andC. verticillatawerealsofound.
In March 1967fewerCaulerpaswereseenin thisarea.Growingoutof thesoftsubstratumwerelarge
plantsof Halimedamacroloba(Plate5, A) whichwasmuchmoreplentifulin March 1967thanin
July 1965.Verycommonon stones,sticksetc.wereclumpsofiargeNeomerisvan-bosseae.Inthisarea
alsoafairnumberof plantsof UdoteaorientalisandGracilariacacaliawerepresentaswellasscattered
individualsor clumpsof a numberof otherspecies.
In somesandyareasshorewardof thereefat thesouthernendof Diani Beachlargenumbersof
scatteredplantsof Halimedamacrolobaoccur.In sandyareasof theSilversandsreef(Malindi)also,
scatteredplantsof thisspeciesarea featuresomedistanceawayfromthereefedge.
Regardingalgaefound both on thereefand in theareato seawardof mangrove,one feature
deservespecialmention.Plantsof thesamespeciesgrowingin mangrovemudmaybefewerinnumber
but individualsarelargerandmoreluxuriant.This is oftenthecasewithPadinacommersonii,Graci-
lariacacaliaand Caulerpascalpelliformisas foundat Gazi towardsthesouthernendof theKenya
coast.
Algaeof RockyPlatforms
PHAEOPHYTA (BrownAlgae)
"~On some rocky platformstheseare prominent, more especiallyspeciesof Fucales and
Dlctyotales.
FUCALES. In places(e.g.partsof theshoreof MandaToto Island,partsof Diani Beach)emersed
dw,Hf Cystoseiramyricaformsa sparsecovertogetherwith thesuperficiallysimilar brownishco-
louredLaurenciapapillosa(RedAlga). Luxuriantformsof Cystoseiramyricabearingnumerousmall
bladdersoccurin deeppoolsandat, andbeyond,low waterof springtides.Theremaybeelsewhere
localconcentrations,partlyin andpartlyoutof water,of Hormophysatriquetra.ThegenusTurbinaria
is bothubiquitousandcommonandplantsareoftenprominent,occurringatvaryingdistancesfrom
low waterlevelandmaybeuncovered,partlycoveredor completelyimmersedin poolsat low water.
Plate 3
A. SargassumduplicatumX !;
B. Padina commersoniX I;
C. DictyotabartayresianaX 2;
D. Turbinariaornata X I!;
E. HydroclathrusclathratusX 1.
A. del.F.M.!., D. F. Anderson,B.C.E. P. Hall.
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One of themostwidespreadspeciesis thevariableT. ornata(Plate3,D). In generaltheyarelower
on theshorethantheCystoseira-Laurenciap pillosacommunitiesreferredto above.In otherlocalities
Sargassumssp.of which S. duplicatumis illustrated,(Plate3, A), are alsoveryprominent,chiefly
in poolsor veryshallowwater,in whichhabitatstheymaybelocallydominant.In largepoolsCysto-
phyllumtrinode(Cystoseiratrinodis)is sometimesa feature.
DICTYOTALES. PadinagymnosporandP. commersonii(Plate3, B) are widespreadoverthereef,
formingin placessmall,dense,local concentrations.In largeshallowpools wellawayfromthereef
edgedense,extensive,almostpure communitiesof P. commersoniimay be found as on theshore
of MandaIsland.Similarcommunitiesin similarhabitatshavebeenobservedbyuson InhacaIsland
in Mozambique.
Thereareatleast5speciesof Dictyotaandtheseplantsaresometimescommon-they arecertainly
widespread.AlthoughDictyotaplantsmaybefound uncoveredon thereefsurface,theyaremostly
foundin poolsandfrequentlyasepiphytes.Oneof thecommonestspeciesis thevariableD. bartay-
resiana(Plate 3, C). Dictyopterisdelicatulais a commonand widespreadspecies,a smallplantand
oftennot evidentbut on sortingcollectionsit is foundagainandagainasa constituentof clumpsof
smallalgae.Stypopodiumzonaleis widelyspreadat thelowestintertidallevelsand in shallowwater
beyondlow tidelevelof springtidesbut it is not a commonplant in suchsituations.Castup plants
are numerous,indicatingthat it is probablymoreabundantin deeperwaters.Occasionalplantsof
Stoechospermumarginatum(mostlysmall) havebeen found at various points along thecoast.
This specieswas found in abundance(fruiting)in August 1965on thereefnear Watamuvillage.
At thesouthernendof thisbayit wasplentifulin a long 6 in.-l ft. deepdepressedchannelthrough
whichsea-waterwasflowingrapidlyat low waterspringtide. The plantswerein scatteredclumps
or growingsingly.It wasalsofoundin still rockpoolsandto a limitedextentcompletelyemersedon
theopenplatform.Large and small,repentand upright,dark and light colouredplantsofPocock-
iellavariegataarewidespread.Theyareoftennot readilyseensincetheymay grow on low vertical
facesor overhangsandin pools,sometimesasepiphytes.
Two speciesof PUNCTARIALES deservementionhere-ColpomeniasinuosaandHydroclathrusclath-
ratus,(Plate3, E) moreespeciallythelatterwhich is not only widespreadbut is a commonspecies
on rocky platforms,e.g. at Diani Beachand Majuguni, Pate Island. Sometimesas on the Jadini
bankatDiani ata littleabovelowwaterlevelof neapsandwellawayfromtheopensea,it is at times
a co-dominantwith Boodleacomposita,stuntedCystoseiramyricaandLaurenciapapillosa.The size
of Hydroclanthrusvariesfrom 9-over 15em.on thelongeraxis.Colpomenia,althoughwidespread,
iscommononlyverylocallyandindidivudalplantsmaybeoflargesize.
RHODOPHYTA (RedAlgae)
In contrastto thecoastsof SouthAfrica (Isaac,1953)Red Algaearenot usuallydominantin the
intertidalareasof theKenyacoastbut theyareeverywherepresentin a lessobtrusiveform. In places
atcertaintimesLiagoraspp.arecommonon uncoveredrock surfacesof thelowershoreas wellasin
poolsasepiphytes.On ledgesandflat surfacesexposedat low waterandon shadedverticalshighup
theshorethebeadlikeclustersof Acrocystisnana(Plate4,D) arelocallycommon.Graci/ariacacalia
andG. crassa(Plate4, E) arecommonin placesandthelatterespeciallymaybefounduncoveredat
low water.G. edulisis commonin higherlevelpools.Acanthophorais frequentlya featurein water
skinsandpoolsof theupperlevels,andin suchlocalitiesHypneavalentiaemayalsobefound.Near
low water levelsCarpopeltismaillardimay be common.In thedeeperlow levelpoolsActinotrichia
fragilis,GalaxaurasubverticillatandG. squalida(plate4, F) maybefairlycommon.Jania capillacea
frequentlyformsa densecoveron theaxesof someof thelargerbrownalgaeandonCymodoceaciliata.
On Silversandsreef clumpsof Amphiroafoliaceaseveralinchesin diameterare locallya feature.
Scatteredin lowerlevelpoolsandin shallowwaterbeyondlow tidelevelareplantsof Chondrococcus-
hornemanniand the similarbut smallerC. harveyi(Plate4, A) aswell asHalymeniavenusta.These,
althoughwidespreadand moderatelycommon,are conspicuousby virtueof theirbrightattractive
colourandfleshycharacterandparticularlyin thecaseof Halymenia,thelargesize.Clumpsof Aman-
A. Chondrococcusharveyix 2;
C. Gelidiellaacerosaxl;
E. Graci/ariacrassaxl;
A.C.E. del.P. Hall.
B.D.F. del.F.M.I.
Plate 4
B. Amansiaglomerataxl;
D. Acrocystisnana xl;
F. Galaxaurasqualida x 1.
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siaglomerata(Plate4, B) arecommonin pools andat low levelsoftenin turbulentwaterand fre-
quentlyalmostobscuredby theheavycoatof epiphyticgrowth.At thesamelevelNeurymeniaJrax-
inifoliais foundandliketheforegoingspeciesit is oftenhosttoplantandanimalgrowthsandpresents
a dirtyappearance.The widespreadGelidiellaacerosa(Plate4, C) mustalsobementioned.Filament-
ousformsof redalgaeareprominentin places.Ceramiumis a frequentepiphyte;Centrocerasclavu-
latumis widespreadandhasbeenobservedas a commonspecieson thesouthDiani beachin the
proximityof inflowingwaterfrom theland; in thesameplacefairly extensiveareasof Polysiphonia
Jerulaceahavebeenobservedon sandoverlyingrock. This speciesis alsoabundanton sandyareas
on thelandwardsidein partsof theouterreefatDiani.
The smallbeautiful,intricatelace-likeVanvoorstiaspectabi/isis commonin placesnearthereef
edgewhereit mayform smallcompactclumpsason theshoresat Majunguni,PateIsland.At Diani
it is oftena paledirty pink or browncolour. The real beautyof thisplant only becomesapparent
whenit is viewedundera dissectingmicroscope.
Digeneasimplexis widelydistributedin warmseas.It is not commonon thesouthKenyacoast
and whenpresentis oftenso coveredwith epiphytesthat it is not easilyrecognised.In theLamu
regiontheplantis morecommonandcleaner,andin placesoccursin almostpurenarrowstandswell
backfrom thesea.Theplantsobservedweresmallerthanthosefoundon InhacaIsland(Isaac1956).
In neitherof theseplacesis it asluxuriantor abundantasat Hurghadaon theRed Sea.
Many more red algaemight be namedbut enoughhavebeenlistedto indicatethat,with the
exceptionofLiagora,Gracilariaspp.andLaurenciapapillosa,althoughnotusuallya dominantecolo-
gical featuretheyrepresenta richconstituentof theintertidalflora.
An exceptionto thestatementthatredalgaedo notclearlydominatea givenintertidalevelon the
Kenyacoastis thecaseof Bostrychiabinderi.On verticalsandoverhangsat thehighestlevelof algal
growthon cliffsalongthebeachthissmallmoss-likealgais dominantandgrowingin closeassociation
in thematwhichit formsareplantsof thedelicatesmallCatanellaopuntia.
CYANOPHYTA (Blue-greenAlgae)
Onespeciesof bluegreenalgawouldseemto beubiquitouson theseshores-Lyngbyamajuscula.
It is very variablein sizeand is found on therock surfaceat varyinglevelsand occursalsoasan
epiphyte. The most striking occurrenceof this specieswasan epiphyteon stumpsandleavesof
Cymodoceaciliata, of whichthereareextensivebedsoff shoreat Majunguni(PateIsland).Lyngbya
in denseclumpsstreamedout into thewaterlike tressesof grey-blackhair 15cm.or morein length.
Also widespreadis thetuftedSymplocahydnoides.
CHLOROPHYTA (GreenAlgae)
As is to beexpectedon a tropical shorethereis a greatwealthof greenalgae,especiallyspecies
of thegroupsSiphonocladalesandSiphonales.
Of theUlvales therearea numberof speciesof Ulvaand of Enteromorpha.In placesspeciesof
thesegeneraformdenseor extensivegrowths,especiallyUlva.ThusUlva,chieflyU.lactuca,dominates
flatplatformsjustabovelow waterneapsat North Cove,Diani Beach.It mayalsobementionedthat
on a sand-mudadmixturenearmangroveat thenorth-westendof Lamu town,a denseandextensive
communityof U/vaJasciatawasobservedin July 1965.At levelsnearertheseaon thesouthand
centralKenya coastextensivegrowthsof reticulateUlva,includingU. reticulata,occurcommonly
tangledwithotheralgaeandmostoftenin rockpools.ThesmallerU. rigida(Plate5,F) is ubiquitous
alongthecoastat differentshorelevels,on uncoveredor waterskin coveredplatformsandin rock
pools and not infrequentlyas an epiphyte.It doesnot, however,characteristicallyform extensive
concentrationsof individuals.By and large,Enteromorphais less commonthanUlvaand dense
extensivegrowthsareuncommonandusuallyassociatedwith an inflow of waterfrom the land. At
theNorth Coveend of Diani thereare extensivegrowthsof smallE. compressabovethe Ulva
communitiesandbelowtheareasdominatedbyBostrychiabinderi.
Dictyosphaeriacavernosaxl;
Udoteaindica xl;
U/varigida xl;
Caulerparacemosax 1.
Plate 5
D.
E.
F.
G.
A. Halimedamacrolobax 1;
B. Halimedaopuntiax 1;
c. Boergeseniaforbesii 1.single
plantxl; 2.clusterof plants,xl;
del.Mrs. P. Hall.
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SIPHONOCLADALES-Widelyscatteredover thereefandmostabundantnearertheopenseaare low
growingclumpsof Dictyosphaeria,especiallyD. cavernosa(Plate5, D) andD. intermedia.In water
skins,depressionsandpoolsfurtherfromtheseaBoergeseniaforbesii(Plate5,C) maybeaprominent
featureason partsof thecoastof Manda Toto IslandandnearNorth Cove on Diani Beach.It is,
however,a widespreadfeatureof thereefs.
The followingspeciestendto form clumps.At higherlevelsBoodleacompositamaybecommon,
extendingupwardsto abovelow waterlevelof neaps.Valoniopsispachynema,withor withoutan
admixtureof otherspecies,occursmorecommonlynearertheopensea.Cladophoropsismembranacea
alsooccursat differentlevels.In theLamu areasomemoreor lessextensiveclumpsof Ernodesmis
verticillatawereobservedat lowerand intermediatelevels.
Anadyomeneis widespreadandis sometimesfairlycommon.It occurson uncoveredreefin small
sheltereddepressionsandin pools.Struveais widespreadasarealsospeciesof Valonia.
SIPHoNALEs-Themost commonare Udotea,Halimedaand Caulerpa.Udoteaindica(Plate 5, E)
is widelydistributedon the reef varyingconsiderablyin size and character.It is sometimesvery
abundant.The largerlightercolouredU. orientalisis primarilya plantof quietwatersas in areasto
seawardof mangrove.At leastsix speciesof Halimedaoccurhere.Of theseH. opuntia(Pate5, B)
mayform largesizedmassesin sandon thereefandelsewhere.Theseclumpsmaybe almostcom-
pletelyburiedin thesand. This is a featureshownby severalspeciesof Halimeda.The most out-
standingexceptionis perhapsH. macroloba(Plate5,A), theupperpartsof whichstandup clearly
abovethesubstratum.H. tunais widespreadatlowerlevelsandin pools.
In thepublishedlistsof Kenyamarinealgae(Isaac,1967,1968)thereareover20speciesandvarie-
tiesof Caulerpalisted.Someof thesesuchas C. sertularioides,C. scalpelliformis,C. verticillataand
the veryvariableC. racemosa(Plate5, G) are commonand widespread.Othersare lesscommon
andmorecharacteristicof particularhabitats. Theywill be dealtwith morefully in a forthcoming
paper.Codiumis widespreadbut only very locally common,as for exampleC. capitatumin large
pools at Shimo-Ia-Tewa.Brilliant greenclumpsand largerpatchesof Chlorodesmismaysometimes
beextensive.Avrainvilleaisagenusof sandandmudareasratherthanof reefs.
Of theDasycladales,Neomerisvanbosseaeis widespreadandsometimescommon.
CLADOPHORALEs-Thereareseveralspeciesof Cladophoraandthegenusis widelydistributedon the
Kenya coasts.Chaetomorphacrassadeservesmentionas it oftenformsquiteconsiderable'ballsof
greenstring'usuallyentangledwithotheralgae.
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